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A  ESTBACT 


This  thesis  determines  the  relationships  of  deliccp*er 
design  parameters  by  first  depicting  graphically  all 
possible  pairings  of  selected  design  parameter  values  and 
tnen,  secondly,  depicting  graphically  respective  curve  fit. 
for  the  data  point  plots  which  meet  an  acceptance  criteria. 
In  generating  the  curve  plots,  the  specific  constants  of 
each  curve  equation  are  determined,  thus  allowing  the 
designer  the  ability  to  derive  quantitatively  the  values  c 
many  cf  the  design  parameters  heretofore  selected  by  trial 
and  error  methods. 
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I.  IN  T  BC  EUCTION 


The  evolution  of  helicopter  design  has  proceeded  far 
beyond  the  starting  joint  where  design  decisions  were  based 
on  a  'trial  and  error'  criteria.  In  major  helicopter 
industry,  the  design  process  has  evolved  to  a  lacgely  tech¬ 
nical  discipline  where,  with  the  noted  exceptions  of  techno 
logical  breakthroughs  which  cause  a  drastic  departure  from 
tne  acri  (an  example  being  the  Hughes  NOTAB,  a  helicopter 
without  a  tail  rotor!),  a  new  helicopter  design  is  built  by 
piecirc  together  critical  design  parameters  in  a  fashion 
dictated  by  past  successful  designs.  Those  cntL  cai  design 
parameters,  logically,  are  determined  by  the  intended  user' 
requirements  (e.g.,  carrying  capacity,  ana  mission  (scout 
vs.  utility  vs.  attack)),  performance  requirements  (e.g., 
speed,  climb,  and  ranee),  and  the  geometric  requirements 
(e.g.,  length,  and  width). 

Definite  relationships  between  these  critical  design 
parameters  (30  have  teen  selected),  are  frequently  unavai¬ 
lable,  or  unknown,  and  are  not  used  during  the  preliminary 
design  process.  Sy  examining  all  possible  pairings,  or 
permutations,  across  a  large  number  of  present  helicopter 
designs  (IQ  have  been  chosen),  one  could  produce  equations 
cf  curves  wnich  would  consiste nt ly ,  accurately  and  quickly 
produce  the  quantitative  value  for  the  design  parameter  a 
designer  seeks. 

A.  CEJECTIVES  AND  SCOPE 

The  objective  of  this  thesis  is  to  determine  if  quanti¬ 
tative  relationships  exist  between  tne  pairings  of  critical 
helicopter  design  parameters.  If  they  do  exist,  specific 


II.  APPBOAC  H  TO  THE  PROBLEM 


Thirty  design  parameters  were  selected  and  a  data  base 
was  compiled  of  the  values  of  these  design  parameters  fcr  10 
helicopters.  The  10  helicopters  chosen  were  selected 
purposely  tc  represent  a  varied  mix  of  single-mission 
aircraft  (utility/  heavy  utility,  scout  or  observation,  and 
attack),  and  old  and  new  technology,  ranging  from  the  1950’s 
to  the  late  1970’s,  tc  lend  creditability  to  the  resulting 
relationships  for  use  in  any  future  preliminary  lelicopter 
design  process.  Selected  design  parameters,  and  the  respec¬ 
tive  values  for  each  cf  the  chosen  helicopters  are  listed  in 
Appendix  A.  A  planfcrm  and  abstract  picture  of  each  heli¬ 
copter,  for  referencing,  is  contained  in  the  same  Appendix. 
Table  1  is  a  brief  summary  which  illustrates  the  diversity 
of  the  helicopters  chcsen  to  compile  the  data  base  fcr  this 
thesis. 


Pairing  each  parameter  singularly  against  each  other 
yielded  U35  permutations  at  the  start  of  the  evaluation. 

The  pairings  are  referenced  by  2  numbers.  For  example,  the 
pairing  number  ’1-30’  pairs  the  first  design  parameter,  .lain 
Rotor  Elade  Radius,  against  the  thirtieth  design  parameter, 
Maximum  Grcss  Weight.  Appendix  B  contains  a  complete 
listing  of  pairings.  A  simple  data  point  graph  (X  vs.  Y) 
was  made  of  each  pairing  and,  for  the  graphs  that  showed  a 
clear  relationship  existed,  data  points  are  curve  fitted 
yielding  a  curve  equation  with  specific  constants.  Both  the 
singular  data  points,  and  the  curves,  generated  from  the 
curve  equations,  are  depicted  graphically,  reinforcing  the 
closeness  of  the  curve  fits,  and  that  a  relationship  Ices 
indeed  exist. 
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TABLE  1 

Summary  Characterist ics  of  Chosen  Helicopters 


Military  Veignt  Primary  Year  of  Year  of  Mission 
Designator  Class  Service  Manufacture  Technology  purpose 


A  H  6  4  Medium  OS  A 

CH53C  Lignt  USA 

SH -3h  Medium  USN 

S- 76  Medium  OSN 

'JH-60A  Medium  USA 

CH-543  Heavv  USA 

CH-53D  Heavy  USN(MC) 

CK-53E  Heavy  USH 

AH- IS  Medium  USA 

Uii-IH  Medium  USA 


1933  1970  Attack 

1969-78  1960  Ccservation 

1961-72  1950  Otiiitv 

1932  1970  Utility 

19  79  1970  Utility 

1  974  1960  Utility 

1969  1960  Utility 

1981  1970  Utility 

1  970-3  1  196  0  Attach* 

1965-76  1950  Utility 


In  addition  to  original  programs,  two  pre-existing 
computer  programs  were  used  to  facilitate  the  accomp lishment 
of  the  thesis  objective.  The  data  point  plots  were  gener¬ 
ated  with  'Helicopter  Data  Display',  written  by  Captain  Gary 
Bishop,  ISA,  [Ref  1],  and  the  curve  fit  evaluation  was 
accomplished  with  'Crvfit',  a  Hewlett-Packard  hand-held 
computer  program,  written  by  Commander  Pat  Sullivan,  USN, 
[Ref  2\  The  'Helicopter  Data  Display'  graphic  output  was 
re-si2ed  to  meet  the  requirements  for  thesis  submission,  and 
the  pre-existing  data  base  revised  with  additions  of  data 
from  3  mere  helicopters,  a  deletion  of  1,  and  correction  of 
some  incorrect  data.  The  'Crvfit'  program  was  used  as  is, 
with  an  acceptance  criteria,  called  the  correlation  factor, 
cf  .8  or  greater. 


III.  SOIOTI CN  TO  THE  PROBLEM 


Cf  the  first  435  pairings,  153  were  cut  from  considera¬ 
tion  following  an  initial  consultation  with  Thesis  Advisor 
Prof.  Donald  Layton  lased  on  his  own  expertise.  Those  pair¬ 
ings  disregarded  from  further  evaluation  are  indicated  by  a 
prefixed  "XX"  in  Appendix  3.  An  example  of  pairings  which 
were  disregarded  outright  were  those  involving  'Degree  Twist 
of  Blades'.  3y  experience,  and  verified  thru  conversations 
with  helicopter  company  representatives,  'Twist  of  the 
Elade'  has  in  the  past  been  decided  on  by  a  'what's  on  the 
shelf'  selection  criteria,  thus  explaining  why  some  compa¬ 
nies  produce  helicopters  predominantly  with  a  -10  degree 
twist,  while  others  produce  helicopters  predominantly  with  a 
-3  degree  twist,  or,  a  0  degree  twist.  232  simple  X-Y  plots 
of  the  remaining  pairings  were  then  generated,  with  the 
first  number  of  each  pairing  designated  as  the  X-atcissa,  or 
horizontal  axis,  and  the  second  number,  as  the  Y-ordinate, 
cr  vertical  axis.  Plots  appear  in  Appendix  C  and  are  refer¬ 
enced  with  figure  numbers  consistent  with  the  method  used  to 
reference  the  initial  pairings  (Example:  Fig  1-30).  The 
selection  for  further  evaluation  for  determining  curve  fits 
was  accomplished  by  empirically  judging  whether  the  data 
points  tended  to  show  that  a  relationship  existed.  These 
figures  referenced  with  a  suffix  'a'  indicate  that  a  rela¬ 
tionship  does  exist  and  a  data  point  curve  fit  follows.  The 
two  examples  are  illustrated  in  Figures  3.1  and  3.2. 

The  data  of  the  data  points  plots  that  were  guestionacle 
were  submitted  to  the  Crvfit  program  which  made  the  final 
decision  as  to  whether  there  was  an  interrelationship  with  a 
resulting  program  correlation  factor  of  .3  or  greater. 
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HELICOPTER  DESIGN 


1.  AH-64 

2.  OH-58C 

3.  SH-3H 


6.  CH-548 

7.  CH-53D 

8.  CH-53E 


Figure  3-1  Data  Feint  Plot  Chosen  to  be  Curve  Fitted- 


Figure  3.2  Data  Point  Plot  Chosen  Not  to  be  Curve  Fitted- 


MAIN  ROTOR  BLADE  SPAN(FT) 


Figure  3.4  Example  of  Type  2  Curve  Fit. 


Figure  3.5  Exaaple  of  Type  3  Curve  Fit. 
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FUSELAGE  LENGTH  (FT) 


IV.  RESULTS  AND  CONCLUSIONS 


292  pairings  were  evaluated  to  determine  -net  her  an 
interrelationship  existed  between  the  selected  design  param- 
eters.  195  were  determined  to  produce  positive  curve  fit 
data  which  met  or  exceeded  the  chosen  correlation  factor. 

Cf  the  3C  design  parameters  selected  for  evaluation,  the 
parameters  Maximum  Grcss  Weight  and  Operating  Weight  were 
most  interactive,  resulting  in  positive  quantitative  rela¬ 
tionships  with  16  other  parameters.  This  is  understandable 
for  both  parameters  are  geometric  parameters,  driven  by 
mission  and  per f or ma rce  requirements  and  both  influence  many 
or  the  ethers.  10  design  parameters  had  no  influence, 
resulting  in  no  relationship  with  any  other  parameter.  A 
demonstration  of  the  validity  of  the  derived  relationships 
is  illustrated  as  follows  where  both  the  curve  fit  equation, 
and  an  alternate  method  (used  in  AS  4306  Helicopter  Design 
Manual  [Ref  3]),  are  used  to  generate  specific  design  param¬ 
eters  of  Grcss  Weight  and  Tail  Rotor  Radius., The  results  are 
compared  to  an  existing,  flying  helicopter. 

required:  Compute  Gross  Weight,  M3W,  as  a  function  of 
Tail  Rotor  Radius,  RTR ,  given  as  2.6  feet. 

Curve  Fit  -  MGH  =  324.  88  x  RTR  2.38  29  =  3156  lbs 

Equation 

AE  4  3 C 6  -  MGW  =  591.716  x  RTR  2.°  =  4300  its 

Design  Manual 
(Alternate  Method) 

2.6  feet  is  the  actual  tail  rotor  radius  of  tie  OH58C 
Army  Cbservation/Scout  Helicopter  whose  actual  Grcss 
Weight  is  2550  Ids. 

3y  comparison,  the  curve  fit  equation  generates  a  value 
or  Grcss  Weignt  243  above  actual  design,  whereas  the 
alternate  method  generates  a  value  52>>  above  actual  design. 

Table  2  lists  the  number  of  re  la tionsnips, 
cf  each  design  parameter  upon  each  other. 
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or  the  influence 


2. 


CCHCIOSIONS 


The  objective  of  this  tresis  nas  beer,  acr.ieva  :  by  estab 
lishirg  the  clear  relationships  that  exist  between  selected 
Helicopter  design  parameters.  The  carve  fit  equations  that 
were  derived,  and  the  specific  constants  for  each  equation, 
provide  the  designer,  be  he  professions  1,  in  the  industry, 
or  student,  a  means  to  gaan  tit  ati  vely  derive  values  of 
design  parameters  that  are  encountered  during  the  prelimi¬ 
nary  design  process. 

Until  technological  breakthroughs  force  a  drastic  depar 
ture  from  the  established  design  norms  developed  over  the 
last  20  years,  the  curve  fit  equations  can  produce  a  guanti 
tative,  quicker,  and  none  optimum  solution  than  the  methods 
employed  to  date. 
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APPENDIX  A 

EEFSEENCES  FOR  DATA  EASE  AND  HELICOPTERS 
.  SELECTED  DESIGN  PARAMETERS  AND  NOMENCLATURE 


TABLE  3 

Selected  Design  Parameters  and  Nomenclature 


Selected  Design  Parameters 


Nomencia  tare 


1. 

i  m 

3. 

4. 

5. 

6. 
7. 
3. 
9. 

10. 
1  1  . 
1  2. 

13. 

14. 
1  5. 
16. 

17. 

18. 

19. 

20. 

1 . 
2. 

3 . 

4. 

5 . 

6. 
7. 
3. 
9. 
0. 


Mam  Fotor 
Tati  Rotor 


or  o 


lades 
3ia  des 
System 


Radius 
Radius 

Number  of  Main  Roto 
Number  of  Tail  Rotor 
Heignt  cf  Main  Rotor 
amove  G  round  (ft) 

of  Main  Rotor  System 
of  Tail  Rotor  System 
of  the  Main  Rotor  (ft) 
or  tne  Tail  Rotor  (ft) 
f  the  Mam  Rotor  Blade 
tne  Tail  rotor  Blade 


ot  Main  Rotor  Blade 
:  Tail  Rotor  31ade 
Drag  of  Main  Rotor 


Tail 

Main 


Sneed 
S  teed 
Cnorl 
Cnord 
Scan  o 
Span  o 
Twist 
Twist  o 
Profile 
Profile  Drag 
Disc  Loading 
(ln/s  g  ft) 

Kiitn  or  tne  Fuselage 
Length  of  tne  Fuselaoe  ’  ( ft) 
Frontal  Horizontal  Flat  Plate 
jsq/f  t) 

Froatax 
(sq/f t) 

Maxim  un 
Maxim  u a 
Rate 
Pow  er 
Hover 


U?m 

(rpm 


iil: 


Rot  or 
R  o  t  or 


(degrees) 
(degrees) 
3  laae 
Blade 
S  vstem 


Area 


Vertical  Fiat  Plate  Area 
Forward  Velocity  (knots) 


Pan  ge 
r  Climb 

i-F?) 
l  emir  q 


(nm) 
Maximum 


er f ect) 


Hover  Ceiling 
effect) 

Ler.  gtn  of  Ta  i 
Coerating  Wei 
Lbai  Weight  ( 

F  lei  Wem.-.t  (In, 
Maximum  Gross  Weight 


CGE, 
( CGE  , 


1  (ft) 
gnt  (it, 


in 


ou  t 


Con  t i nuous 
ground 
of  ground 


(lb) 


?. 

R  TR 

3 

BTR 
H  T 

?  PM 

RPMTR 

C 

C^R 
3  S  * 

2  STR 

TSST 

TW5TS 

C  DO 

CDOTR 

DL 

WDT 

o  h 

FH 
F  V 
VM 
RC 

H07IGE 
H  OVIDS 


0  WT 
LWT 
F  W  T 

M  "• 


S  0  BE  a  l'  y  O  t  tt-blgii  Pill  dDitel  Values 

I  4  H  c  u  |  OHS d  Cl  SH3Hl  i.  lo  1  U  H b 0  4  1  c  H S  4 i  I l  H j  L I l  Hj  tel  4 n  1  j  |  J  Ht  H 
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Pigure  A.  5  OH-bOA  Plaafor* 


Figure  A.  7  CH-53D  Plaafori. 
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APP1NDIX  3 

CRITICAL  D2SIG1  PA  SAA2T2H  PAIRINGS  AN  3  REFERENCE  SYSTEM 


TABLE  5 

tlain  Rotor  Radius  Pairings 


1 

- 

:ia  i  n 

RCID 

p. 

5LADE  RADIUS 

IN  E 

2 

— 

7  a: 
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EOT  0 

£ 

E L.A D £  RAD  US 
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SAIN 

ROTO 

p 

ELATE  RADIUS 

INF 
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— 

Nod 

5  E 

R  OF 

SAIN  ROTOR  BLADES 

1 

• 

.1AI 

!J 

ec  r  o 

2 

BLADE  RADIUS 

IN  r 

4 
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NUS 

B  £ 

E  OF 

TAIL  FCTCR  3 LA 

D  E  S 

i 

— 

SAL 

'A 

RCTO 

R 

BLADE  RADIUS 

IN  5 

5 

- 

-  T  T 

•  4  4^  «. 

3  H 

T  OF 

SAIN  ROTOR  SYS 

TE  S 

GROUND  IN 

r  c  «  l 

1 

— 

SAIN 

RCTO 

p 

ELADE  RADIUS 

IN  F 

6 

- 

3PE 

r 

mJ 

CF 

AIN  ROTOR  S  Y  ST 

ES  I 

1 

- 

■!A  I  N 

n  L. »  C 

p 

ELADE  RADIUS 

IN  ? 

7 

- 

5  P  E 

ED 

CF 

i. 

AIL  ROTOR  SYS! 

ES  I 

1 

- 

SA  I 

N 

RCTO 

0 

ELADE  RADIUS 

IN  f 

d 

— 

CHO 

ED 

CF 

.j 

AIN  FOUR  BLAD 

E  IN 

1 

— 

.ia: 

M 

RCTO 

R 

ELADE  RADIUS 

IN  F 

9 

— 

c.-.o 

ED 

CF 

X 

AIL  FOTCF.  BLAD 

S  IN 

1 

- 

«s  I 

4* 

ROTO 

r 

ELADE  RADIUS 

IN  F 

1  J 

— 

SPA 

N 

CF  ;ia 

I N  R CT OR  5L  A  DE 

IN 

1 

— 

/A  I 

'7 

.< 

EC  TO 

- 

^BLATE  RADIUS^ 

IN  5 

1  1 

- 

SPA 

C  r  T 

c\ 

.  L  a  ^  .On  ai-ADw 

IN 

1 

— 

IA  I 

FCTC 

p 

ELADE  RADIUS 

IN  r 

12 

I'm  I 

5  r 

C  F 

'4 

AIN  FCTCR  BLADE  IN 

1 

- 

:ia  r 

RCTO 

ELADE  RADIUS 

IN  E 

1  3 

i'7 1 

ST 

CF 

'T* 

AIL  RCTC?  BLADE  IN 

1 

- 

SAX 

»• 

RCTO 

n 

E  L  A  D  E  RADIUS 

IN  E 

14 

?F  0 

"  7 

LE  DRAG  Or  SAIN  ECTOR  E 

1 

— 

sat 

N 

r  CTO 

u 

ELADE  RADIUS 

IN  E 

15 

— 

PEG 

2 

iZ  D 

AG  OF  TAIL  ROTOR  E 

1 

— 

ia  : 

;; 

r.  C  .  o 

ELADE  RADIUS 

INF 

1  5 

- 

U  x.  0 

L 

LOAD 

- 

NG  OF  TnZ  SAIN 

FC  I 

1 

- 

’.rv 

N 

EC T  0 

c 

ELADE  RADIUS 

IN  F 

1  7 

- 

«  ZD 

I  ri 

CF 

HE  "USE  LAGS  IN 

FEE 

TABLE  6 

Tail  Rotor  Radius  Painags 


XX  2  -  TAIL  ECTOR  ELATE  EAT  US  IN  EEET 

3  -  NUMBER  OF  MAIL  RCTCR  BLADES 

2  -  TAIL  ROTOR  BLADE  RADIUS  I  'J  BEET 

4  -  NUMBER  ~j  F  TAIL  ROTOR  BLADES 

XX  2  -  TAIL  ROTOR  BLADE  RADIUS  IN  BEET 

5  -  HEIGHT  OF  MAIN  ROTOR  SYSTEM  ABOVE 

GROUND  IN  FEET 

XX  2  -  TAIL  ECTOR  BLADE  RADIUS  IN  BEET 

o  -  SPEED  CF  MAIN  RCTCR  SYSTEM  IN  RFM 

2  -  TAIL  ROTOR.  BLADE  RADIUS  IN  FEET 

7  -  SPEED  CF  TAIL  ROTOR  SYSTEM  IN  F.P  M 

XX  2  -  TAIL  RCTCR  ELADE  RADIUS  IN  BEST 

3  -  CHORD  CF  MAIN  RCTCR  BLADE  IN  FEET 

2  -  TAIL  ECTOR  ELADE  RADIUS  IN  FEET 
9  -  CHORD  CF  TAIL  EOTCR  3  LADE  IN  FEET 

XX  2  -  TAIL  F.CTOR  ELADE  RADIUS  IN  BEET 

10  -  SPAN  CF  MAIN  ROTOR  BLADE  IN  FEET 

2  -  TAIL  F.CTOR  ELADE  RADIUS  IN  FEET 

11  —  C  -  ^  *  T  L  “  C  ^  0  R  3^43^  x  N 

XX  2  -  TAIL  ROTOR  BLADE  RADIUS  IN  FEET 

12  -  TNI  ST  CF  MAIN  RCTCR  BLADE  IN  DEGR  EES 

2  -  TAIL  F.CTOR  ELADE  RADIUS  IN  FEET 

13  -  INIST  OF  TAIL  RCTCR  BLADE  IN  DEGREES 

XX  2  -  TAIL  FOTCR  BLADE  RADIUS  IN  ?2- 

14  -  PROFILE  DRAG  CF  MAIN  ROTOR  ELADE 

2  -  TAIL  ROTOR  3LADE  RADIUS  IN  FEE! 

15  -  PROFILE  DRAG  OF  TAIL  ROTOR  ELADE 

z  ~  TttIL  R  CTO  n  E  L  A  u  E  r.AO  i  U  S  IN  c  z.  E  T 

It  -  DISC  LOADING  OF  THE  MAIN  F.CICR  SYSTEM 

XX  2  -  TAIL  ROTOR  BLADE  RADIUS  IN  FEET 
17  -  WIDTH  CF  THE  FUSELAGE  IN  FEE  I 

X (  2  -  TAIL  ECTOR  ELADE  RAD IU S  IN  BEET 

13  -  LENGTH  OF  THE  FUSELAGE  IN  BEET 


1b 


TABLE  7 

Number  of  Main  Sotor  Slades  Pairings 


N  U  M  3  E  F. 

CF 

M  A I N 

ROTOR 

5LADE 

NUM  B  ER 

C  F 

TAIL 

RCTOR 

BLADE 

N  U  >1  BEE 

C  F 

MAI  N 

EO  TOR 

Z  —  A  J  w 

HE  I  G  ri  T 

CF 

MAIN 

EC  TOR 

5  YS  I  E 

GROUND 

IN 

F  EE 

NUMBER 

OF 

MAIN 

RCTOR 

3LADE 

SPIED  CF  .IAIN  EOT  OR  3  Y  51  EM  IN  EP  M 

NUMBER  CF  MAIN  ECTOR  3LADES 
SPIED  CF  TAIL  EO ICR  SYSTEM  IN  ?.?M 

NUMBER  OF  MAIN  ECTOR  BLADES 
CHORD  CF  MAIN  ECTCR  BLADE  IN  FEET 

NUMBER  OF  MAIN  ROTOR  BLADES 
CHORD  OF  TAIL  ECTCR  BLADE  IN  FEET 

NUMBER  OF  MAIN  ECTCR  BLADES 
SPAN  CF  MAIN  RCTOR  BLADE  IN  FEET 

NJ.S3ER  CF  MAIN  ECTCR  BLADES 
SEAN  CF  TAIL  E  Cl  0  S  cLA  uE  *  n  f  e  _t 

NUMBER  OF  MAIN  RCTOR  3LADES 
TWIST  CF  MAIN  RCTOR  BLADE  IN  D EIRE: 

NUMBER  CF  MAIN  ECTCR  BLADES 
TWIST  CF  TAIL  ECTCR  BLADE  IN  DEGR  E; 

NUM3EE  OF  MAIN  SOTCS  SLADES 
DEO  FILE  DRAG  Cr  MAIN  RCTOR  cLA  BE 

NUMBER  CF  MAIN  ROTOR  BLADES 
■  PROFILE  DRAG  OF  TAIL  RCTOR  BLADE 

•  NUMBER  CF  MAIN  ECTOR  BLADES 

•  DISC  LOADING  CF  THE  MAIN  RCTOR  SYS! 

-  NUMBER  Cr  MAIN  _HC  TCR  SLADES 

-  WIDTH  Or  THE  FUSELAGE  IN  FEET 

-  NUMBER  ~F  MAIN  ECTCR  BLADES 

-  LENGTH  CF  THE  FUSELAGE  IN  FEET 

-  NUMBER  OP  MAIN  ROTOR  BLADES 

-  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  . 


TABLE  8 

Number  of  Tail  Botor  Blades  Pairings 


NUMBER  OF  TAIL  S0TC3  BLADES 
HEIGHT  OF  MAIN  RCTOF.  SIS  TEN  ABOVE 
GROUND  IN  FEET 

NUMBER  OF  TAIL  5CTCR  3LADES 
SPEED  CF  MAIN  FCTCR  SYSTEM  IN  HP  M 

NUMBER  OF  TAIL  ROTOR  3LADES 
SPEED  CF  TAIL  ROTOR  SYSTEM  IN  RPM 

NUMBER  OF  TAIL  FO^OR  BLADES 
CHORD  CF  MAIN  ROT CR  BLADE  IN  FEET 

NUMBER  OF  TAIL  ROTOR  BLADES 
CHORD  CF  TAIL  ROTOR  3LADE  IN  FEET 

NUMBER  OF  TAIL  FCTOR  BLADES 
SPAN  CF  MAIN  SCTCn  BLADE  IN  FEET 

N  U  M  3  E  P  uF  T  AIj-  ROTOR  BLADES 
SPAN  CF  TAIL  ROTOR  BLADE  IN  FEET 

NUMBER  OF  TAIL  FCTOR  BLADES 

TWIST  OF  MAIN  RCTOF  BLADE  IN  DEGREES 

NUMBER  OF  TAIL  ROTOR  3LADES 

TWIST  CF  TAIL  FCTCR  3L  AD  £  IN  DEGREES 

NUM3ER  OF  TAIL  ROTOR  BLADES 
PROFILE  DRAG  CF  MAIN  ROTOR  BLADE 

NUMBER  OF  TAIL  FCTCR  BLADES 
PROFILE  DRAG  OF  I  AIL  ROTOR  BLADE 

NUMBER  OF  TAIL  ROTOR  BLADES 

DISC  LOADING  OF  THE  MAIN  ROTOR  SYSTEM 

NUMBER  OF  TAIL  ROTOR  3LADES 
WIDTH  OF  THE  FUSELAGE  IN  FEET 

NUMBER  OF  TAIL  ROTOR  3LADES 
LENGTH  CF  THE  FUSELAGE  IN  FEET 

NUMBER  OF  TAIL  RC TOR  3LADES 

FRONTAL  FLAT  PLATE  AREA  IN  S;UAP.E  FEE 

NUMBER  OF  TAIL  ECTOR  BLADES 
VERTICAL  FLAT  PLATE  AREA  IN  SjUAkS  FE 


N  J  N  3  E R  CF 
HA  A I  H  U  V  £ 

NUN3EF.  OF 
>!A  X  Z  M  iJ  M  Srt 

.. 'J H  3 1 F  OF 
AT  E  0 

a  i  n  a  n  co 

UN5ZE  OF 
HO 7  EF  CEI 
N  FEE 

NUN  3  EH 
0  7  IF 
N  FEE 


I  A  I  _  ROTOR  5  LA  J  E  5 
ICCITY  IN  KNOTS 

TAIL  F.CTOR  BLADES 
NOE  IN  NAUTICAL  NIL 

TAIL  F.CTOF.  BLADES 
N3  IN  FEET  PE 
N  TIN  CCU  S  POWER 

TAIL  FCTCP.  3LADES 
IN  GRODND 


SC TOR  3LADES 


NU.13ER  OF 

TAIL 

ROTOR  SLADES 

LENGTH  CF 

THE 

TAIL30CN  IN  FEET 

NUN3ER  CF 

TAIL 

ROTOR  3LADES 

OPERATING 

W  E IG 

HT  IN  POUNDS 

NUMBER  CF 

TAIL 

ROTOR  SLADES 

LOAD  WEIGH 

T  IN 

POUNDS 

NUH3ER  OF 

TAIL 

ROTOR  3  LADES 

FUEL  WEIGH 

T  IN- 

POUNDS 

NUN3EF.  CF 

TAIL 

F.CTOR  BLADES 

NAXIMUN  GR 

CSS 

WEIGHT  IN  POUNDS 

TABLE  9 


Height  of  Halo  Hotcr  Systea  Pairings 


H  Z I  0  n  T 

OF 

MAIN  F.OIOR  SYST 

7 

M 

ABOVE 

GPOU  ND 

IN 

F  F  F  " 

SPEED  CF 

.IAIN 'BOTCH  SYSTE 

M 

X 

N  RPM 

HE! 3 HI 

CF 

MAIN  ROTOR  SYST 

F 

M 

ABOVE 

Gr.O'J  NC 

IN 

iff" 

SPEED  G 

f 

TAIL*  ROTOR  SYSTE 

M 

* 

?I  R  P  M 

HEIGHT 

CF 

MAIN  ROTOR  SYST 

r 

M 

ABOVE 

GROUND 

IN 

FEET 

CHORD  C 

f 

MAIN  ROTOR  BLADE 

IN 

pr" 

HEIGHT 

OF 

MAIN  ECTOR  SYST 

F 

M 

ABOVE 

GROUND 

IN 

F  EET 

CHORD  C 

f 

t. 

TAIL  ROTOR  BLADE 

IN 

FEET 

HEIGHT 

OF 

MAIN  ROTOR  SYST 

E 

M 

ABOVE 

GROUND 

IN 

FEET 

SPAN  CF 

.IAIN  ROTOR  BLADE 

IN 

JFC' 

HEIGHT 

OF 

MAIN  FOTCR  SYST 

F 

M 

ABOVE 

GROUND 

IN 

“  ~  ET 

SPAN  CF 

AIL'f.CTCR  3LADE 

I 

N 

FEET 

HEIGHT 

CF 

MAIN  ROTOR  SYST 

F 

M 

ABOVE 

GROUND 

IN 

FEE! 

TWIST  CF 

MAIN  ROTOR  BLADE 

IN 

DEGR 

e: 

HEIGHT 

CF 

MAIN  ROTOR  SYSTEM 

ABOVE 

GROUND 

IN 

FEET 

TWIST  CF 

TAIL  ROTOR  3LADE 

IN 

DEGR 

-• 

HEIGHT 

OF 

MAIN  ROTOR  SYST 

E 

M 

ABOVE 

GROUND 

IN 

FEET 

FROFILE 

DRAG  OF  MAIN  P.OTOR 

E 

LADE 

HE  13  H  T 

OF 

MAIN  ROTOR  SYST 

M 

ABOVE 

GROUND 

IN 

FEET 

PRO  FILE 

DRAG  OF  TAIL  ROTOR 

ELA  DE 

HE  1 3  K  T 

OF 

MAIN  ROTOR  SYST 

F 

M 

ABOVE 

\j  ri  0  U  N  D 

IN 

F  ~  ET 

DISC  LOAD 

ING  Or  ThE  MAIN 

p 

Cl 

OR  SYS' 

HEIGHT 

OF 

MAIN  ROTOR  SYST 

F 

M 

AdOVE 

GROUND 

IN 

~  F  — -r 

WIDTH  C 

iT 

T  H  E“F  USE  LAG  E  IN 

? 

XT  C*  T 

HE  I  GH  T 

C  F 

MAIN  ROTOR  SYST 

F 

M 

ABOVE 

GROUND 

IN 

F  EET 

LENGTH 

0  F 

THE  FUSELAGE  IN 

FEET 

HE  I G  H  T 

CF 

MAIN  ROTOR  SYST 

F 

M 

ABoVE 

GROUND 

IN 

F  EET 

FRO  NT  AL 

F 

LAT  PLATE  AREA  I 

N 

c 

■QUA?.  E 

HEIGHT 

0  r 

MAIN  ROTOR  SYST 

F 

Sll 

ABOVE 

j  R  J  U  N  D 

IN 

C  £  Z.  ^ 

VERTICAL 

FLAT  PLATE  AREA 

X 

N 

S  v  U  A  R 

c 

•  *  T  ^  *’  T 

iw  *  J  l  •  *■ 

CF 

MAIN  ROTOR  SYST 

F 

M 

above 

r.iijr.  ;  .  /I a lUti  i  li, 

GROUND  IN  FEET 

-AX  I."!  UK  V  L  L  C  C I T  Y  IN  KNOTS 


HEIGHT 

Or 

M  A I N 

F.OICR  SYST 

T 

lM 

ABOVE 

G  R  0  :J  N  D 

IN 

r  c  t 

MA  .<  I  M  U 

M  RA 

NGE* 

IN  NAUTICAL 

MI 

L  ES 

HEIGHT 

OF 

MAIN 

ROTOR  SYST 

V 

M 

ABOVE 

GROUND 

IN 

F  EE  I 

RATE  C 

F  CLIMB 

IN  FEET  PER 

MI 

NUIZ, 

MAY IM U 

M  CO 

NTIN 

UCU3  POWER 

HE  I G  H  T 

OF 

MAIN 

ROTOR  SYST 

T? 

M 

ABOVE 

GROUND 

IN 

FEET 

HO  7  ER 

CEIL 

IMG 

(IN  GROUND 

FFECT) 

IN  FEET 

HEIGHT 

C? 

MAIN 

ROTOR  SYST 

2 

M 

ABOVE 

GROUND 

IN 

FEET 

HOV  ER 

CEIL 

TNG 

(CUT  OF  GROU  NE 

ZFF  EC 

IN  FEE 

*r 

HEIGHT 

OF 

MAIN 

ROTOR  SYST 

Y? 

M 

A30VZ 

GROUND 

IN 

FEET 

LENGTH 

OF 

THE 

TAIL300M  IN 

FE 

ZT 

HEIGHT 

CF 

MAIM 

ROTOR  SYST 

M 

ABOVE 

GROUND 

IN 

FEET 

OPERA! 

IMG 

WEIGHT  IN  POUNDS 

HEIGHT 

OF 

MAIN 

ROTOR  SYST 

2 

M 

AEOVZ 

GROUND 

IN 

FEET 

LOAD  WEIGHT  IN 

POUNDS 

HEIGHT 

CF 

MAIN 

ROTOR  SYST 

EM 

ABOVE 

GROUND 

IN 

FEET 

FUEL  WEIGH 

T  IN 

POUNDS 

HZ  1 3  a  T  OF  MAIM  ROTOR  SYSTEM  ABOVE 
GROUND  IN  FEET 

KA.YIMUM  GROSS  WEIGHT  IN  POUNDS 


table  10 

Speed  of  Main  Rctor  Pairings 


► 

b 

- 

SPEED 

CF  MAIN 

RCTCR 

S  Y ST  EM 

IN  RPM 

7 

— 

2  b  r  -7  n 

OF  TAIL 

RCTCR 

S  l  SI  E  M 

IN  RPM 

6 

- 

SPEED 

CF  MAIN 

RCTCR 

SYSTEM 

IN  RP  M 

3 

— 

CHORD 

CF  MAIN 

RCTCR 

3L  ADE 

IN  FEET 

IPS 

XX 

o 

— 

SPEED 

OF  MAIN 

RCTCR 

SYSTEM 

IN  RPM 

a 

9 

— 

CHORD 

CF  TAIL 

RCTCR 

BLADE 

IN  FEET 

- 

6 

— 

SPEED 

CF  MAIN 

RCTCR 

SYSTEM 

IN  RPM 

>■  - 

10 

— 

SPAN 

CF  MAIN 

RCTOR  3 

LADE  I 

N  F  E  =,rr 

. 

XX 

6 

- 

SPEED 

CF  MAIN 

RCTCR 

SYSTEM 

IN  RPM 

1 1 

— 

SPAN 

CF  TAIL 

RCTOR  3 

LADE  IN  FEET 

« 

6 

— 

SPEED 

OF  MAIN 

FOTCR 

S  Y  ST  E  M 

IN  RPM 

12 

— 

TWIST 

CF  MAIN 

FOTCR 

3L  ADE 

IN  DEGR 

XX 

6 

— 

SPEED 

CF  MAIN 

RCTCR 

SYSTEM 

IN  RPM 

12 

— 

TWI  ST 

CF  TAIL 

RCTOR 

BLADE 

IN  DEGR 

6 

- 

SPE  ED 

CF  MAIN 

ROTOR 

SYSTEM 

IN  ?.?M 

14 

• 

PROFILE  DRAG 

CF  MAIN 

ROTOR 

ELA  D  E 

H  SE5 


XX 


XX 


XX 


6 

15 

6 

16 

6 

17 

6 

18 

6 

19 
6 

20 
6 

21 

D 

22 


SPEED  OF  MAIN  BOTCH  SYSTEM  IN  5PM 
PROFILE  DRAG  OF  TAIL  ROTOR  ELADE 

SPEED  OF  MAIN  ROTOR  SYSTEM  IN  RPM 
DISC  LOADING  OF  THE  MAIN  RCICR  SYSTEM 

SPEED  CF  MAIN  ROTOR  SYSTEM  IN  RPM 
WIDTH  C?  THE  FUSELAGE  IN  FEET 

SPEED  OF  MAIN  ROTOR  SYSTEM  IN  P.PM 
LENGTH  OF  THE  FUSELAGE  IN  FEET 

SPEED  CF  MAIN  ROTOR  SYSTEM  IN  RPM 
FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEE"] 

SPEED  CF  MAIN  FCTGR  SYSTEM  IN  RPM 
VERTICAL  FLAT  PLATE  AREA  IN  SQUARE  F  S : 

SPEED  CF  MAIN  RCTCR  SYSTEM  IN  RPM 
MAXIMUM  7ELOCITY  IN  KNOTS 

SPEED  CF  MAIN  RCTCR  SYSTEM  IN  RPM 
MAXIMUM  RANGE  IN  NAUTICAL  MILES 


» 

1 

1 

1 
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< 


D  - 

OF  MAIN 

- J  “ 

RAT  I 
MAY  IM 

C  F  C  L I  X  3 
•JM  CON  TIN 

o  - 

SPEED 

CF  MAIN 

24  - 

HO 7  ER 
IN  FE 

_C3I  LING 

6  - 

SPEED 

C  F  M  A  I N 

25  - 

HOV  EF. 
IN  FE 

CZI  LING 

c  T 

6  - 

SPEED 

CF  MAIN 

26  - 

LENS! 

H  OF  THE 

6  - 

SPEED 

CF  MAIN 

27  - 

OPERA 

TING  WEIG 

6  - 

SPEED 

CF  MAIN 

29  - 

LOAD 

WEIGHT  IN 

6  - 

SPEED 

CF  MAIN 

29  - 

FUEL 

WEIGHT  IN 

6  - 

SPEED 

CF  MAIN 

30  - 

MAXIMUM  GROSS 

P.0 TCR  SYSTEM  IN  HP M 
IN  FEEI  PER  MINUTE, 
UOUS  POWER 

ROTOR  SYSTEM  IN  HP .1 
(IN  3R  OU  NO  EFFECT) 


RC  TCR  SYSTEM  IN  RPM 
(CUT  OF  SHOO  NT  Err  SC 


RO TCR  SYSTEM  IN  RPM 
TAIL3COM  IN  FEET 

RCTCR  SYSTEM  IN  RPM 
HT  IN  POUNDS 

FOTCR  SYSTEM  IN  RPM 
POUNDS 

ROTCF.  SYSTEM  IN  RPM 
POUNDS 

FOTCR  SYSTEM  IN  RPM 
WEIGHT  IN  POUNDS 
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TABLE  11 

Speed  of  Tail  Hctor  Radius  Pairings 


SPEED  CF  FAIL  RCTCR  SYSTEM  IN  PPM 
CHORD  CF  MAIN  RCTCR  3LADE  IN  FEET 

SPEED  CF  TAIL  POTCR  SYSTEM  IN  PP.M 
CHORD  CF  TAIL  ECTCR  BLADE  IN  FEET 

SPEED  CF  TAIL  ROTOR  SYSTEM  IN  RPM 
SPAN  CF  MAIN  RCTCR  SLADE  IN  FEET 

SPEED  CF  TAIL  ROTOR  SYSTEM  IN  RPM 
SPAN  GF  TAIL  ROTOR  SLADE  IN  FEET 

SPEED  CF  TAIL  FOTCR  SYSTEM  IN  RPM 
TWIST  CF  MAIN  FOTCR  BLADE  IN  DEGR  EES 

SPEED  CF  TAIL  ROTOR  SYSTEM  IN  RPM 
TWIST  CF  TAIL  ROTOR  3LADE  IN  DEC  REES 

SPEED  CF  TAIL  RCTCR  SYSIEM  IN  RPM 
PROFILE  DRAG  OF  MAIN  ROTOR  BLADE 

SPEED  CF  TAIL  FOTCR  SYSTEM  IN  RPM 
PROFILE  DRAG  CF  TAIL  ROTOR  E1ADE 

SPEED  OF  TAIL  ROTOR  SYSTEM  IN  RPM 
DISC  LOADING  Or  THE  MAIN  ROTOR  SYSTEM 

SPEED  CF  TAIL  RCTCR  SYSTEM  IN  RPM 
WIDTH  CF  THE  FUSELAGE  IN  FEET 

SPEED  CF  TAIL  ROTOR  SYSTEM  IN  EPS 
LENGTH  OF  IKE  FUSELAGE  IN  FEET 

SPEED  CF  TAIL  ROTOR  SYSTEM  IN  RPM 
FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEE 

SPEED  CF  TAIL  ROTOR  SYSTEM  IN  RPM 
VERTICAL  FLAT  PLATE  AREA  IN  SQUARE  FE 

SPEED  CF  TAIL  RCTCR  SYSTEM  IN  RPM 
MAXIMUM  VELOCITY  IN  KNOTS 

SPr-ED  CF  TAIL  RCTCR  SYSTEM  IN  RPM 
MAXIMUM  RANGE  IN  NAUTICAL  ^.ILZS 

SPEED  OF  TAIL  ROTOR  SYSTEM  IN  RPM 
RATE  GF  CLIME  IN  FEET  PER  MINUTE, 
MAXIMUM  CONTINUOUS  POWER 


SPEED  CF  TAIL  ROTOR  SYSTEM  IN 
OPERATING  WEIGHT  IN  PC'JNDS 

SPEED  CF  TAIL  ROTOR  SYSTEM  IN 
LOAD  WEIGHT  IN  POUNDS 

SPEED  CF  TAIL  ROTOR  SY3IEM  IN 
FUEL  WEIGHT  IN  POUNDS 

SPEED  CF  TAIL  ROTOR  SYSTEM  IN 
MAXIMUM  Gr.CSS  WEIGHT  IN  POUNDS 


TABLE  12 


Chord  ot  flain 

Hot  cr 

Blade 

Pax  r  iaijs 

CHORD  c.-'  IAIN 

FOTCR 

^  A-  ALt  Z. 

IN  FEET 

CnG  R  D  Cr  TAIL 

RC  t  :r 

BLADE 

IN  FEET 

CHORD  CF  MAIN 

SCTCR 

5L  ADE 

IN  FEET 

SPAN  CF  MAIN  F 

CTCF  3 

LADE  IN  FEET 

Cr.DRD  Cr  MAIN 

r.  T  Z  5 

3  L  A  7  £ 

IN  FEET 

SPAN  Of  TAIL  = 

C  7  C  3  3 

LADE  IN  FEET 

CHORD  OF  MAIN 

SCTCR 

s  L  A  j  £> 

IN  FEET 

TWIST  CF  MAIN 

SCTCR 

3  L  AD  E 

IN  DEGREES 

CHORD  CF  MAIN 

ROTOR 

3L  ADE 

IN  FEET 

TWIST  CF  TAIL 

FOTCR 

2LADE 

IN  DEGREES 

CHORD  OF  MAIN 

RO  T  CR 

SLADE 

txj 

PROFILE  DRAG  0 

r  MAIN 

F.CTC  R 

ELADE* 

CHORD  CF  MAIN 

SCTCR 

5L  AD  E  _ 

T  Jj  r  rr  r  n 

PROFILE  DRAG  0 

F  TAIL 

Rul  C  R 

~ ELADE* 

CHORD  CF  MAIN 

ROTOR 

3L  ADE 

IN  FEET 

DISC  LOADING  o 

F  THE 

M  A  IN  = 

DTCR  SYSTE 

CHORD  CF  MAIN 

FCTCR 

3L  ADE 

I N__  FEET 

WIDTH  OF  THE  F 

USELAG 

E  IN  F 

EET 

CHORD  CF  MAIN 

FCTCR 

SLADE 

IN  FEET 

LENGTH  OF  THE 

F  J  S  E  LA 

3Z  IN 

r  EET 

CHORD  CF  MAIN 

RC  T  OR 

3LADE 

IN  FEET 

FRONTAL  FLAT  PLATE  A 

REA  IN 

^  7  .J  ,n  Cl  r  Z. 

CHORD  CF  MAIN 

FCTCR 

BLADE 

IN  C3ZT 

VERTICAL  FLAT 

PLATE 

AREA  IN  5  *JA3  E  F 

CHORD  CF  MAIN 

RO  ICR 

BLADE 

IN  FEET 

MAXIMUM  VELOCT 

II  IN 

KNOTS 

CHORD  CF  MAIN 

SCTCR 

SLADE 

IN  FEET 

MA  X  I M  U  M  ?  A  N  C,  5 

IN  NAUTICAL 

MILES 

CHORD  CF  MAIN 

SCTCR 

5L  ADE 

IN  FEET 

RATE  CF  CLIMB 

IN  FEE 

T  PER 

MINUTE, 

M  A  X  I  tM  U  M  CONTINUOUS  POWER 

CHORD  CF  MAIN 

SCTCR 

3L  ADE 

IN  FEET 

HOVER  CEILING 

(IN  GROUND  E 

FrECT) 

IN  FEET 

40 


TABLE  13 


Chord  of  Tail  Rotor  Blade  Pairings 


X X 

o 

- 

CHORD 

CF  TAIL 

ROT  CF 

SLADE  IN  FEET 

10 

“ 

3  r  A  N 

0  F  M  A  I  N 

A  0  T  C  R.  5 

LADE  IN  FEET 

— 

CHORD 

CF  TAIL 

RCTCR 

SLADE  IN  FEET 

1 1 

- 

spa  :: 

CF  TAIL 

RCTOR  SLADE  IN  FEED 

XX 

Q 

- 

CHORD 

CF  TAIL 

R.OTCR 

BLADE  IN  FEET 

12 

- 

xv:  st 

CF  MAIN 

ROTOR. 

BLADE  IN  TEGS 

3 

- 

CHORD 

CF  TAIL 

RCT  C  F 

3LADE  IN  FEET 

1  3 

— 

TV  1ST 

CF  TAIL 

ECTOR 

SLADE  IN  DEG R 

XX 

3 

- 

CHORD 

Or  i  A  iL 

RCTCR 

31  AD  E  IN  FEET 

14 

— 

PROFILE  Da  AO 

CF  MAIN 

ROT  0  R  FLA 

q 

- 

CHO  R  D 

CF  TAIL 

RCTCR 

3LADE  IN  FEET 

15 

— 

PRO  FI 

LE  DRAG 

OF  TAIL 

RCTOR  SLADE 

XX 

5 

- 

CHO  A  D 

C?  TAIL 

RCT  CF 

SLADE  IN  FEET 

16 

- 

DISC 

LOADING 

CF  THE 

MAIN  RCTCR  SY 

XX 

9 

— 

CHORD 

CF  TAIL 

ROTOR 

SLADE  IN  FEET 

17 

— 

VIDTH 

CF  THE 

FOSELAG 

E  TN  F"T 

XX 

q 

- 

CHORD 

CF  TAIL 

ROTOR 

SLADE  IN  FEET 

18 

— 

LENGT 

H  CF  THE 

FUSELAGE  IN  FEET 

XX 

9 

— 

CHO  R  D 

CF  TAIL 

FOTGF. 

SLADE  IN  FEET 

19 

— 

FRO  N'T 

AL  FLAT 

PLATE  AREA  IN  SQUARE 

XX 

9 

- 

CHO  R  D 

CF  TAIL 

RCTCR 

3LADE  IN  FEET 

20 

— 

VER  II 

CAL  FLAT 

PLATE 

AREA  IN  S  Q  UA  R 

9 

- 

CHORD 

CF  TAIL 

FOTCR 

SLADE  IN  FEET 

21 

— 

MAXIMUM  VELOCITY  IN 

X  N  OT  S 

9 

- 

CHOP  D 

OF  TAIL 

ROT  GR 

SLADE  IN  FEET 

22 

— 

HA X I HU  M  RANGE 

IN  NAJ 

II  CAL  MILES 

XX 

9 

- 

CHORD 

CF  TAIL 

ROTOR 

SLADE  IN  FEET 

23 

PATE  CF  CLIME  IN  FEET  PEE  MINUTE , 
MAXIMUM  CONTI  NUC'J  S  POWER 

9 

- 

CHORD 

CF  TAIL 

ROTOR 

3LADE  IN  FEET 

24 

HO  7  ER 
IN  FE 

CEILING 

ET 

(IN  GROUND  EFFECT) 

9 

- 

CHORD 

CF  TAIL 

RGTCR 

SLADE  IN  FEET 

25 

HO  V  EF. 
IN  FE 

CEILING 

ET 

(CUT  0 

F  GROUND  EFFE 

t»l  O'  CO  to'o  "I  Ill'll  CT.'iJ  i-l'T)  '0  pi'll  S^'n  S^'O  IJifl  •  I'O  10"I  tom 

fOPI  i  ll-l  •  UO  0)10  10  Clt'l  S^to  to  10  10  UtO  Ul'l  Olio  Hit'.  toto  M(i| 

'oto  — to  ioio  to  to  S'to  pito  to  to  toto  toio  mto  cito  oiio  i  no  ■  n»i 

toij  m  -  <i  ij  *a  pi»o  to*!  >a  'i  ►-o'-j  >a  pj>-j  pih  n  *j 
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TABLE  14 

Spaa  cf  Sain  Rotor  Pairings 


10 

- 

SPA 

N  CF  HAIM 

r.OTSR  BLASE  IN  FEET 

1 1 

— 

Sc  A 

N  CF  I A  1 1 

RCTCR  BLASE  IN  FErl 

1  0 

- 

SPA 

N  CF  HAIM 

ROTOR  BLASE  IN  FIST 

12 

- 

1 71 

ST  CF  HAIM 

RCTCR  BLASE  IN  SIGH 

T  T  C 

10 

- 

S  ^  A 

M  CF  HAIM 

FCTCR  3L  A  SE  IN  REST 

13 

- 

:«i 

ST  CF  TAIL 

RCTCR  BLADE  IN  LEG R 

EES 

10 

- 

SPA 

N  CF  MAIN 

RCTCR  3LA0E  IN  FEET 

14 

PRO 

FILS  DRAG 

CF  HAIM  ROTOR  BLADE 

10 

— 

SPA 

N  CF  HAIM 

FCTCR  BLASE  IN  FEET 

15 

— 

PRO 

FILE  BRAG 

OF  TAIL  ROTO  ?  BLADE 

10 

- 

SPA 

M  CF  HAIM 

RCTCR  3LASE  IN  FEET 

16 

— 

D  IS 

C  LOADING 

C  F  .HE  HAIM  R  C  T  S  R  St 

SEEM 

10 

- 

SPA 

N  CF  MAIN 

ROTOR  BLADE  IN  FEET 

17 

- 

W  ID 

TH  CF  THE 

FUSELAGE  IN  FEET 

10 

- 

SPA 

N  CF  MAIN 

RCTCR  B^ASE  IN  FEET 

18 

— 

len 

GTH  CF  THE 

FUSELAGE  IN  FEET 

10 

— 

SPA 

M  C  F  HAIM 

RCTCR  BLADE  IN  FEET 

19 

- 

F  RO 

NTAL  FLAT 

PLATE  AREA  IN  SQUARE 

FEET 

10 

- 

S  PA 

M  CF  HAIM 

RCTCR  3LADE  IN  FEET 

20 

— 

VSR 

TICAL  FLAT 

PLATE  AREA  IN  3*UA3 

Z  FEET 

10 

— 

SPA 

N  CF  HAIM 

FOTC?  SLADE  IN  FEET 

4  1 

- 

SAX 

I  HUM  7ELCC 

ITY  IN  KNOTS 

10 

- 

SPA 

M  CF  HAIM 

RCTOR  SLADE  IN  FEET 

22 

— 

X  A  X 

I H  U  M  A  N  G  E 

IN  NAUTICAL  HUES 

10 

— 

SPA 

M  CF  HAIM 

RCTOR  SLADE  IN  FEET 

23 

- 

RAT 

E  CF  CL  I  HE 

IN  Fr.ET  PER  MINUTE, 

SAX 

I.MUM  CONTI N 'JC U S  POWER 

10 

- 

SPA 

N  CF  HAIM 

RCTCR  BLASE  IN  FEET 

24 

- 

HO  7 

ER  CEILING 

(I  N  GROU  MD  EFFECT) 

IN 

FEET 

10 

— 

SPA 

M  CF  HA  IN 

RCTCR  BLASE  IN  FEET 

2  5 

- 

HO  7 

ER  CEILING 

(CUT  OF  GRCU  ND  EJFZ 

CT) 

IN 

FEET 

10 

— 

SPA 

N  C  F  HAIM 

RCTOR  BLASE  IN  FEET 

2  D 

LSN 

GTH  CF  THE 

IAIL3COM  IN  FEET 

'I 

*1 

3 


* 


1 3m  .«■■  .!■»  m  m  ill  ■  jtii  I,  I 
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T  ABLE  16 


V;.' 

t  - 


;r 

rs 


i 


T*ist  of  Bain 

Rotor  Blade 

P  airings 

12 

_ 

14 1  SI  CF  .IAIN 

FCTCR  3LADE 

IN 

LESS 

£  £5 

13 

— 

nil  ST  CF  TAIL 

ECTOR  BLADE 

IN 

DIOR 

£  £5 

12 

- 

TWIST  CF  BAIN 

RCTCR  5 L  A D  E 

IN 

DSGR 

£E5 

14 

- 

PROFILE  DRAG  CF  MAIN  ECTOR 

FLAPS 

XX 

12 

— 

TWIST  OF  BAIN 

RCTCR  SLADE 

IN 

J  L  J  R 

££  5 

15 

- 

PRO  r  i  L  z  DR  A ^  0 

F  TAIL  ROTOR 

BLADE 

12' 

— 

TWIST  CF  MAIN 

ROTCE  SLADE 

IN 

D  EGR 

££5 

16 

— 

DISC  LOADING  OF  THE  BAIN  RCTCR  S'fSIZ 

XX 

12 

— 

TWIST  CF  BAIN 

RCTCR  3  LADE 

IN 

DEG  R 

EES 

17 

— 

WIDTH  CF  THE  r 

US  FLAG  E  IN  F 

EET 

XX 

12 

— 

TWIST  CF  BAIN 

F.OTCR  BLADE 

IN 

EES 

18 

— 

LENGTH  OF  THE 

FUSELAGE  IN 

FEET 

XX 

12 

— 

TWIST  CF  BAIN 

FCTCR  3LADE 

IN 

C  EGR 

EES 

19 

- 

FRONTAL  FLAT  PLATE  AREA  IN 

SQU AR  E 

FE 

XX 

12 

- 

TWIST  OF  BAIN 

RCTGF  BLADE 

IN 

DEG  R 

EES 

20 

— 

VERTICAL  FLAT 

ELATE  AREA  IN  SQ  JAR 

E  F 

12 

- 

TWIST  CF  BAIN 

RCTCR  BLADE 

IN 

DEGR 

ESS 

21 

— 

BAX  IB  UK  VELOCITY  IN  KNOTS 

XX 

12 

- 

TWIST  CF  BAIN 

ROTCR  BLADE 

IN 

DEGR  EES 

22 

— 

BAXIBUB  RANGE 

IN  NAUTICAL 

MIL 

ES 

XX 

12 

— 

TWIST  CF  BAIN 

ZOTQF.  BLADE 

IN 

DEGR 

EES 

23 

- 

RATE  CF  CL  IB3 

IN  FEET  PER 

BIN 

U  xl. 

BAXIBUB  CONTINUOUS  POWER 

XX 

12 

— 

TWIST  OF  BAIN 

ROTOR  3LADZ 

IN 

DEGR 

EES 

24 

HOVER  CEILING 
IN  FEET 

(IN  GROUND  E 

FFE 

Cl) 

XX 

12 

- 

TWIST  CF  BAIN 

ROTOR  BLADE 

IN 

DEGR 

EES 

25 

HOVER  CEILING 
IN  FEET 

(CUT  OF  GROUND 

EFFE 

CT) 

XX 

12 

TWIST  Gr  BAIN 

ROTCR  3LADE 

IN 

DEGR 

EES 

26 

LENGTH  CF  THE 

IAIL5DCB  IN 

F  EE 

T 

XX 

12 

- 

TWIST  CF  BAIN 

RCTCR  SLADE 

I N 

EES 

27 

— 

OPERATING  Si  SIS 

HT  IN  POUNDS 

XX 

12 

— 

TWIST  CF  BAIN 

ROTCR  BLADE 

IN 

DEGR 

EES 

28 

LOAD  WEIGHT  IN 

PO  UNDS 

XX 

12 

- 

Til  SI  CF  BAIN 

ROTCR  3LADS 

IN 

DEGR 

EES 

29 

FUEL  WEIGHT  IN 

POUNDS 

XX 

12 

- 

TWIST  CF  BAIN 

ROTCR  3LADE 

IN 

*  EG  R 

E  ES 

30 

BAXIBUB  GROSS 

WEIGHT  IN  POUNDS 

TABLE  1 7 

Twist  of  Tail  Rotor  Blade  Pairings 


XX  13  -  TWIST  CF  TAIL  ROTOR  BLADE  IN  DEGREES 

1 4  -  PPG  FILE  DRAG  OF  A  A  IN  ECTOR  BLADE 

13  -  TWIST  CF  TAIL  ROTCR  BLADE  IN  DEGREES 

15  -  PROFILE  DRAG  Cr  TAIL  ROTOR  ELADE 

XX  13  -  TWIST  CF  TAIL  ROTOR  BLADE  IN  DEGREES 

16  -  DISC  LOADING  OF  THE  MA  IN  RCTOR  SYSIE3 

XX  13  -  TWIST  CF  TAIL  FCTCR  5LADE  IN  DEGREES 

17  -  WIDTH  CF  THE  FOSELAGE  IN  FEET 

XX  13  -  TWIST  CF  TAIL  ROTCR  BLADE  IN  DEGREES 

18  -  LENGTH  CF  THE  FUSELAGE  IN  FEET 

A.X  13  -  TWIST  CF  TAIL  ROTCR  3LADE  IN  DEGREES 

19  -  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

XX  13  -  TWIST  OF  TAIL  ROTCR  BLADE  IN  DEGREES 

20  -  VERTICAL  FLAT  ELATE  AREA  IN  SQUARE  FEET 

XX  13  -  TWIST  OF  TAIL  ROTCR  BLADE  IN  DEGREES 

21  -  MAX  III  DM  VELOCITY  IN  KNOTS 

XX  13  -  IWIST  CF  TAIL  EOTCP.  BLADE  IN  DEGREES 

22  -  .MAXIMUM  RANGE  IN  NAUTICAL  MILES 

XX  13  -  TWIST  OF  TAIL  ROTOR  BLADE  IN  DEGREES 

23  -  RATE  OF  CLIMB  IN  FEET  PER  MINUTE, 

MAXIMUM  CONTINUOUS  POWER 

XX  13  -  TWIST  CF  TAIL  RCTOR  BLADE  IN  DEGREES 

24  -  HOVER  CEILING  (IN  GROUND  EFFECT) 

IN  FEET 

XX  13  -  TWIST  CF  TAIL  ROTOR  BLADE  IN  DEGREES 

25  -  HOVER  CEILING  (CUT  OF  GROUND  EFFECT) 

IN  FEET 

XX  13  -  TWIST  OF  TAIL  ROTCR  BLADE  IN  DEGREES 

26  -  LENGTH  OF  THE  TAILBOOM  IN  FEET 

XX  13  -  TWIST  CF  TAIL  FCTCR  BLADE  IN  DEGREES 

27  -  OPERATING  WEIGHT  IN  POUNDS 

XX  13  -  TWIST  OF  TAIL  ROTOR  BLADE  IN  DEGREES 

28  -  LOAD  WEIGHT  IN  POUNDS 

XX  13  -  TWIST  CF  TAIL  ROTCR  3LADE  IN  DEGREES 

29  -  FUEL  WEIGHT  IN  POUNDS 

13  -  TWIST  CF  TAIL  ROTOR  BLADE  IN  DEGREES 

30  -  MAXIMUM  GROSS  WEIGHT  IN  POUNDS 


TABLE  13 

Profile  Drag  of  3a  in  Fotor  Blade  Pairings 


14 

- 

PRO  Fill 

DRAG 

OF  3  AIN  ROTOR 

ELADE 

15 

— 

PP.3  FILE 

DR  AG 

OF  TAIL  ROTOR 

ELADE 

14 

— 

PROFILE 

DRAG 

CF  3  AIN  FOTOR 

ELADE 

1  6 

- 

DISC  LOA 

DING 

OF  THE  3  A  IN  ROTOR  SYS 

xx 

14 

— 

?F  D  FILE 

DRAG 

CF  3  AIN  F.OIOa 

ELADE 

17 

- 

WIDTH  OF 

THE 

FUSELAGE  IN  F 

-  ►« 

A  A 

14 

— 

PROFILE 

D  ft  A  la 

CF  3  A  IN  ROTOR 

ELADE 

18 

- 

LENGTH  OF  THE 

FUSELAGE  IN 

FEET 

XX 

14 

— 

PRO  FILE 

DR  AG 

Or  3 AIN  ROTOR 

ELA  DE 

19 

— 

FRONTAL 

FLAT 

PLATE  AREA  IN 

SQUAR  E 

XX 

14 

— 

PROFI LE 

DRAG 

CF  3  AIN  ROTOR 

ELA  DE 

23 

— 

VERTICAL 

FLAT 

PLATE  AREA  IN  SQUARE 

14 

— 

PRO  F I LE 

DRAG 

CF  3  AIN  ROTOR 

E  &  u  r* 

21 

— 

ha  x  i  a  u  a 

VELOCITY  IN  KNOTS 

XX 

14 

— 

PROFILE 

DRAG 

OF  MAIN  ROTOR 

ELADE 

22 

- 

MAXIM UN 

RANGE 

IN  NAUTICAL 

MILES 

14 

- 

PPG  FILE 

DRAG 

OF  MAIN  ROTOR 

ELADE 

1 ' 

— 

RATE  OF 

C  L  1  33 

IN  FEET  PER 

MINUTE, 

max  ix  um 

CO  Nil 

NUCUS  POWER 

14 

— 

PROFILE 

DRAG 

OF  3  A  IN  ROTOR 

ELADE 

24 

" 

HOVER  CE 
IN  FEET 

ILING 

(IN  GROUND  E 

FrZCT) 

14 

- 

PROFILE 

DR  AG 

CF  MAIN  ROTOR 

ELADE 

25 

- 

HOVER  CE 

TUNG 

(CUT  OF  GROUNL  IE  EEC 

IN  FEET 

XX 

14 

— 

PRO  FILE 

DRAG 

CF  MAIN  FOTOR 

ELADE 

26 

— 

LENGTH  OF  THE 

TAUSOOM  IN 

F  EET 

14 

— 

PROFILE 

DR  AG 

CF  MAIN  ROTOR 

ELADE 

27 

— 

OPERATING  WEIGHT  IN  POUNDS 

14 

- 

PROFILE 

DRAG 

Or  MAIN  ROTOR 

ELADE 

28 

- 

LOAD  WEIGHT  IN  POUNDS 

XX 

14 

— 

PROFILE 

DRAG 

OF  MAIN  ROTOR 

ELADE 

29 

— 

FUEL  WEI 

GHT  IN  POUNDS 

14 

— 

PRO  FILE 

DRAG 

CF  MAIN  ROTOR 

ELA  DE 

23 

- 

X AX  13  US 

GROSS 

WEIGHT  IN  POUNDS 

TABLE  19 


Profile  Drag  of  Tail  Rotor  Blade  Pairia 


X  X 

15 

- 

?  c  j  r  -  *  r 

DRAG 

OF  T 

AIL 

ROTOR 

ELADE 

16 

— 

D  _  d  w  L  o  A 

DENG 

OF  T 

HZ 

MAIN  ROTOR  SYS 

X  X 

1  5 

- 

PROFILE 

DRAG 

r  -  -- 

AIL 

ROTOR 

ELA  DE 

17 

- 

WIDTH  OF 

:  H  E 

7  'J  5  Z 

i»  n  >j 

E  IN  F 

FTI 

15 

- 

PRO  FILE 

DR  AG 

OF  I 

AIL 

FOTOR 

ELADE 

18 

- 

LENGTH  0 

F  THE 

FUS 

ELA 

GE  IN 

FEET 

XX 

1 5 

— 

PROFILE 

DRAG 

CF  T 

AIL 

ROTOR 

ELADE 

19 

— 

FRu  NT  AI 

FLA  I 

PLAT 

Z  A 

REA  IN 

SQUAr.  E 

XX 

15 

— 

C)  F  T  T  Z 

DRAG 

OFT 

AIL 

ROTOR 

ELADE 

20 

— 

VERTICAL 

FLAT 

PLA 

IE 

AREA  I 

N  SQUAR  E 

15 

- 

PRO  FI LE 

DRAG 

CF  T 

ALL 

ROTOR 

ELADE 

21 

— 

MAX IM UM 

7ELCC 

TTY 

IN 

KNOTS 

XX 

15 

- 

PRO  FILE 

DRAG 

CF  T 

AIL 

ROTO  R 

ELADE 

22 

- 

ma  x  i  :i  u  m 

RANGE 

IN 

NAU 

T  ICAL 

MILES 

15 

- 

PRO  FILE 

0  r.  A  G 

OF  TAIL 

ROTOR 

ELADE 

2  j 

RATE  OF 

CLIMB 

IN 

FEE 

T  PEP. 

MINUTE, 

MAXIMUM  CONTINUOUS  POWER 


PROFILE  DRAG  OF  TAIL  ROTOR  ELADE 
HC7  ER  CEILING  (IN  GROUND  EFFECT) 

IN  FEET 

PROFILE  DRAG  OF  TAIL  ROTOR  ELADE 
ROVER  CEILING  (CUT  OF  GROUND  EFFECT) 
IN  FEET 

15  -  PROFILE  DRAG  OF  TAIL  ROTOR  ELADE 
Do  -  LENGTH  OF  THE  TAIL500M  IN  FEET 

15  -  PROFILE  DRAG  OF  TAIL  ROTOR  ELADE 

27  -  OPERATING  WEIGHT  IN  POUNDS 

15  -  PROFILE  DRAG  OF  TAIL  ROTOR  ELADE 

28  -  LOAD  WEIGHT  IN  POUNDS 

XX  15  _  PROFILE  DRAG  OF  TALL  ROTOR  ELADE 
25  -  FUEL  WEIGHT  IN  POUNDS 

15  -  PROFILE  DRAG  OF  TAIL  FOTOR  ELADE 
30  -  MAXIMUM  GROSS  WEIGHT  IN  POUNDS 


5  9 


TABLE  20 


Disc  Loading  of  the  Main  Rotor  Systen  Pairing 


1 6  -  DISC  LOADING  C:  IHZ  MAIN  ECTOR  SYSTEM 

17  -  W  ID  TH  CF  THE  FUSELAGE  IN  FEET 

Id  -  DISC  LOADING  CF  THE  MAIN  ECTOR  Si  STEM 

13  -  LENGTH  CF  THE  FUSELAGE  IN  FEET 

16  -  DISC  LOADING  CF  THE  MAIN  RCTCP.  SYSTEM 

19  -  FRONTAL  FLAT  PLATE  APIA  IN  SQUARE  FEET 

16  -  DISC  LOADING  CF  THE  MAIN  F.CTCR  SYSTEM 

20  -  VERTICAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

16  -  DISC  LOADING  CF  THE  MAIN  RCTCR  SYSTEM 

21  -  MAXIMUM  VELOCITY  IN  KNOTS 

16  -  DISC  LOADING  OF  THE  MAIN  RCTOE  SYSTEM 

22  -  MAXIMUM  RANGE  IN  NAUTICAL  MILES 

1b  -  DISC  LOADING  OF  THE  MAIN  ROTOR  SYSTEM 

23  -  RATE  OF  CLIMB  IN  FEET  PER  MINUTE, 

MAXIMUM  CONTINUOUS  POWER 

16  -  DISC  LOADING  CF  THE  MAIN  ROTOR  SYSTEM 

24  -  HOVER  CEILING  (IN  GROUND  EFFECT) 

IN  FEET 

1 o  -  DISC  LOADING  OF  THE  MAIN  ROTOR  SYSTEM 

25  -  HOVER  CEILING  (CUT  OF  GROUND  EFFECT) 

IN  FEET 

1 o  -  DISC  LOADING  OF  THE  MAIN  ROTOR  SYSTEM 

26  -  LENGTH  OF  THE  TAIL300M  IN  FEET 

16  -  DISC  LOADING  CF  THE  MAIN  ECTOR  SYSTEM 

27  -  OPERATING  WEIGHT  IN  POUNDS 

16  -  DISC  LOADING  OF  THE  MAIN  RCTCR  SYSTEM 

28  -  LOAD  WEIGHT  IN  POUNDS 

16  -  DISC  LOADING  OF  THE  MAIN  RCTCR  SYSTEM 

29  -  FUEL  WEIGHT  IN  FOUNDS 

16  -  DISC  LOADING  OF  THE  MAIN  ROTOR  SYSTEM 

30  -  MAXIMUM  GROSS  WEIGHT  IN  POUNDS 


TABLE  21 

Sidth  of  the  Fuselage  Pairings 


XX 


17  -  WIDTH  CF  T  H  Z  f  'JS  ELA  3  Z  IN  FEET 

18  -  LENGTH  CF  THE  FUSELAGE  IN  FEET 

17  -  WIDTH  CF  THE  FUSELAGE  IN  FEET 

19  -  FRONTAL  F  L  A I  PLATE  AREA  IN  5QUAR 

17  -  WIDTH  CF  THE  F0SELA3E  IN  FEET 

20  -  VERTICAL  FLAT  PLATS  AREA  IN  SQ  UA 

17  -  WIDTH  CF  THE  FUSELAGE  IN  FEET 

21  -  MAXIMUM  VS  1C CITY  IN  KNOTS 

17  -  WIDTH  CF  THE  FUSELAGE  IN  FEET 

22  -  MAXIMUM  RANGE  IN  NAUTICAL  BILES 

17  -  WIDTH  CF  THE  FUSELAGE  IN  FEET 
2 J  -  RATE  OF  CLIMB  IN  FEET  PEP.  MINUTE 
MAXIMUM  CONTINUOUS  POWER 

17  -  WIDTH  CF  THE  FUSELAGE  IN  FEET 

24  -  HOVER  CEILING  (IN  GROUND  EFFECT) 

IN  FEET 

17  -  WIDTH  CF  THE  FUSELAGE  IN  FEET 

25  -  HOVER  CEILING  (CUT  OF  GROUND  EFF 

IN  FEET 

17  -  WIDTH  OF  THE  FUSELAGE  IN  FEET 

26  -  LENGTH  OF  THE  TAILBOOM  IN  FEET 

17  -  WIDTH  CF  THE  FUSELAGE  IN  FEET 

27  -  OPERATING  'WEIGHT  IN  POUNDS 

17  -  WIDTH  CF  IKE  FUSELAGE  IN  FEET 

28  -  LOAD  WEIGHT  IN  POUNDS 

17  -  WIDTH  CF  THE  FUSELAGE  IN  FEET 

29  -  FUEL  WEIGHT  IN  POUNDS 

17  -  WIDTH  CF  THE  FUSELAGE  IN  FEET 

30  -  MAXIMUM  GROSS  WEIGHT  IN  POUNDS 
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XX 


TABLE  22 

Length  of  Fuselage  Pairings 


18 

- 

LENGTH  CF  THE 

FUS  ELAGF 

I  N 

19 

— 

FRONTAL  FLAT  P 

LATE  ARE 

A  IN 

SHUARS  FEET 

18 

— 

LENGTH  OF  THE 

FUS  ELAGE 

IN 

F  EET 

29 

- 

VERTICAL  FLAT 

PLATE  A  R 

EA  I 

N  S , U A F  E  FEET 

13 

— 

LENGTH  OF  THE 

FUS  ELAGE 

IN 

FEET 

21 

“ 

.MAXIMUM  7  E  LOCI 

TY  IN  KNOTS 

18 

- 

LENGTH  OF  THE 

FUS  ELAGE 

IN 

£  Z  T?  'T' 

■>') 

- 

MAXIMUM  RANGE 

IN  NAUTICAL 

MILES 

13 

— 

LENGTH  CF  THE 

FUSELAGE 

IN 

FEET 

23 

- 

RATE  CF  CLIMB 

IN  FEET 

PE  R 

MINUTE, 

MAXIMUM  CONTINUOUS  POW 

ER 

18 

- 

LENGTH  OF  THE 

FUS  FLAGS 

IN 

FEET 

24 

- 

HOVER  CEILING 

(IN  GSOU 

ND  EFFECT) 

IN  FEET 

13 

— 

LENGTH  OF  THE 

FUS  ELAGE 

I  N 

FEET 

25 

HOVER  CEILING 
IN  FEET 

(CUT  OF 

GROU 

ND  EFFECT) 

18 

— 

LENGTH  CF  THE 

FUS  FLAGS 

IN 

FEET 

26 

— 

LENGTH  CF  THE 

TAILBOOM 

IN 

FEET 

18 

- 

LENGTH  OF  THE 

FUSELAGE 

IN 

FEET 

27 

— 

OPERATING  WHIG 

HT  IN  POUNDS 

18 

- 

LENGTH  OF  THE 

FUS  ELAGE 

IN 

fee: 

29 

— 

LOAD  WEIGHT  IN 

POUNDS 

18 

— 

LENGTH  OF  THE 

FUSELAGE 

IN 

FEET 

29 

— 

FUEL  WEIGHT  IN 

nnrmnc 

Z  U  w) 

18 

- 

LENGTH  OF  THE 

FUSELAGE 

IN 

C  TTT  T 

80 

- 

MAXIMUM  GROSS 

WEIGHT  IN  POUNDS 

62 
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T1BLE  23 

Frontal  Horizontal  Flat  Plate  Area  Pairing 


-  FRO  NT  Ai  FLAT  PLAT  F  AREA  IN  SQUAB  E  FEET 

-  VERTICAL  FLAT  PLATE  AREA  IN  SQUARE  FEE 

-  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

-  MAX  I  HU  3  VELOCITY  IN  KNOTS 

-  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

-  MAXIMUM  RANGE  IN  NAUTICAL  MILES 


XX  19  -  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE 
23  -  RATE  OF  CLIMB  IN  FEET  PER  MINUTE, 
MAXIMUM  CONTINUOUS  POWER 


XX  19 
25 


XX  19  - 


XX  19  -  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

24  -  HOVER  CEILING  (IN  GROUND  EFFECI) 

IN  FEET 

XX  19  -  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

25  -  HOVER  CEILING  (CUT  OF  GROUNI  EFFECT) 

IN  FEET 

XX  19  -  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

26  -  LENGTH  CF  THE  IAIL300H  IN  FEET 

19  -  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

27  -  OPERATING  WEIGHT  IN  POUNDS 

19  -  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

28  -  LOAD  WEIGHT  IN  POUNDS 

XX  19  -  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

29  -  FUEL  WEIGHT  IN  POUNDS 

19  -  FRONTAL  FLAT  PLATE  AREA  IN  SQUARE  FEET 

30  -  MAXIMUM  GROSS  WEIGHT  IN  POUNDS 


TABLE  25 

Haxiaua  Forwar*  'elocity  Pairings 


21  -  maximum  velocity  in  knots 

22  -  :4A  :<  I M  U  K  RANGE  IN  NAUTICAL  NILES 

21  -  NAN  IN  UN  7ELCCITY  IN  KNOTS 

23  -  RATE  OF  CLINE  IN  FEET  PER  NINUTE, 

.1 A  X  I  N  rJ  N  CCNTINUCUS  POWER 

21  -  MAXIMUM  VELOCITY  IN  -KNOTS 

24  -  HOVER  CEILING  (IN  GROUND  EFFECT) 

IN  FEET 

21  -  NAXINUN  VELOCITY  IN  KNOTS 

25  -  HOVER  CEILING  (CUT  OF  GROUND  EFEEC 

IN  FEET 

XX  21  -  NAXINUN  VELOCITY  IN  KNOTS 

26  -  LENGTH  OF  THE  TAILEQGM  IN  FEET 

21  -  NAXINUN  VELOCITY  IN  KNOTS 

27  -  OPERATING  WEIGHT  IN  POUNDS 

21  -  NA  !  IN  UN  VELOCITY  IN  KNOTS 

28  -  LOAD  WEIGHT  IN  POUNDS 

XX  21  -  NAXINUN  VELOCITY  IN  KNOTS 

29  -  FUEL  WEIGHT  IN  POUNDS 

21  -  NAXINUN  VELOCITY  IN  KNOTS 

30  -  NAXINUN  GROSS  WEIGHT  IN  POUNDS 


TABLE  26 

Haxiaua  Range  Pairings 


22 

- 

NA  X 

IN  UN 

RANGE 

IN  NA'JTI 

CAL 

M  I L  £  3 

23 

— 

RAT 

E  OF 

CLIMB 

IN  FEED 

PER 

MINUTE 

NAX 

IN  UN 

CO  NTIN 

UCUS  POP 

ER 

XX 

22 

- 

NA  X 

I  N  U  N 

RA  NGE 

IN  NAUTI 

CAL 

MILES 

24 

- 

HCV 

ER  CE 

I  L  I  NG 

(IN  grc»; 

:id  e 

FFECI) 

IN 

FEET 

XX 

22 

- 

NA  X 

I N  U  f 

RA  NGE 

IN  NAUTI 

CAE 

MILES 

25 

- 

HCV 

ER  CE 

I  LI  NG 

(CUT  OF 

GROUND  irF 

IN 

F  E  ^  T 

XX 

22 

— 

NAX 

I  N  U  N 

RA  NGE 

IN  NAUTI 

MILES 

26 

— 

LSN 

GTH  0 

C  T  U  f 

TAIL300N 

IN 

r  F ET 

- 

NAX 

IN  UN 

RA  NGE 

IN  NAUTI 

CAL 

MILES 

27 

— 

o?E 

RATIN' 

G  WEIGHT  IN  POUNDS 

22 

- 

NAX 

I  N  U  M 

RA  NGE 

IN  NAUTICAL 

MILES 

29 

— 

LG  A 

D  W  E I 

G  H T  IN 

POUNDS 

2 

- 

NAX 

I N  U  N 

?.  A  N  G  E 

IN  NAUTICAL 

MILES 

29 

*- 

FU  E 

L  WEE 

G  ri  I  I N 

POUNDS 

22 

- 

NA  X 

I  U  U  N 

RA  NGE 

IN  NAUTI 

CAL 

MIL  ES 

30 

- 

NAX 

I  N  U  N 

GRC  2S 

*  w  jl  o  r.  ± 

N  POUNDS 

TABLE  27 

Rate  of  Cliab  Pairings 

TE  CF  CL  I  .IE  IN  FEET  P 
MAXIMUM  CC  NT  IIUJCU5  PC  WES 
7  EH  CEILING  (IN  GROUND 
FEET 

IE  C:  CLIME  IN 
MAXIMUM  C  0  N  T I  '<  ECUS  POWER 
NOV  EE  CEILING  (CUT  OF  GROUND  E 
IN  FEE! 

HATE  OF  CL  I  M3  IN  FEET  PSF.  MINU 
MAXIMUM  CONTINUOUS  POWER 
LENGTH  OF  THE  IAIL300M  IN  FEET 

HA  IE  CF  CL  I  M3  IN  FEET  PER  MINU 
MAXIMUM  CCNTINUCUS  POWER 
IPE  RATING  WEIGHT  IN  POUNDS 


1  PEE 

MAXIMUM  CONTINUOUS  POWER 
L.0 A  D  WEIGHT  IN  POUNDS 

3  IN  FEET  PEE 
MAXIMUM  CCNTINUCUS  POWER 
FUEL  WEIGHT  IN  POUNDS 

RATE  CF  CLIMB  IN  FEET  PER  MINUTE 
MAXIMUM  CONTINUOUS  POWER 
MAXIMUM  GROSS  WEIGHT  IN  POUNDS 

TABLE  28 

Hover  Ceiling  (IGE)  Pairings 

HOVER  CEILING  (IN  GROUND  EFFECT) 

r  'J  r  r  c  "■ 

HOVER  "CEILING  (CUT  OF  GROUND  ZF1 
t'l 


IN'  FEET 

LOAD  WEIGHT  IN  POUNDS 

HOVER  CEILING  (IN  GROUND  EFFECT) 
IN  FEET 

FUEL  WEIGHT  IN  POJNDS 

HOVER  CEILING  (IN  GROUND  EFFECT) 
IN  FEET 

MAXIMUM  GROSS  WEIGHT 


IN  POUNDS 


TABLE  29 

Hover  Ceiling  (OGE)  Pairings 


HOVER  CEILING  (CUT  OF  GR  OU  N  £  EFFECT) 
I'l  FEET 

LENGTH  OF  THE  TAIL30CH  IN  FEET 

HOVER  CEILING  (CUT  OF  GROG  NO  EFFECT) 

OPERATING  WEIGHT  IN  POUNDS 

HOVER  CEILING  (CUT  OF  GROUND  EFFECT) 
IN  F  E  - 

LOAD  WEIGHT  IN  POUNDS 

HCVEF.  CEILING  (CUT  OF  GROUND  EFFECT) 
IN  FEET 

FUEL  WEIGHT  IN  POUNDS 

HOVER  CEILING  (CUT  OF  GROUND  EFFECT) 
IN  FEET 

HA i  I H U  H  GRCSS  WEIGHT  IN  POUNDS 


TABLE  30 

Length  of  Tail  Pairings 


LENGTH  OF  THE  TAIL500H  IN  FEET 
OPERAIING  WEIGHT  IN  POUNDS 

LENGTH  OF  THE  TAILEDOM  IN  FEET 
LOAD  WEIGHT  IN  POUNDS 

LENGTH  CF  THE  TAI  ISO OH  IN  F  EE  T 
FUEL  *EIGHT  IN  POUNDS 

LENGTH  OF  THE  TAI 1500 H  IN  FEET 
"A  XI  HUM  GRCSS  WEIGHT  IN  POUNDS 
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This  program  all  I  determine  a  cui »n  of  best  fit  to  a 
sat  of  data  points.  The  four  standard  curve  types  the 
program  handles  are: 


2.  Exponent  I al 

3.  Logarithmic 

4.  Power 


y  *  a*e 


b*x  ♦  a 
.  bx 


b*Ln(x)  ♦  a 
•  6 


The  program  will  compute  the  coefficients  a  and  b  In 
the  equation  of  one  of  the  aoove  four  curve  types 

2 

as  «ell  as  compute  a  value  r  called  the  coefficient 
of  determination  which  Is  a  measure  of  the  goodness  of 
fit.  Once  a  set  of  data  has  been  fit  to  a  given  curve 
type,  a  prediction  may  be  made  tor  the  y-value  given  a 
new  x-vaiue,  or  a  prediction  may  be  made  tor  the 
x-value  given  a  new  y-value.  The  functions  available 
on  tne  top  row  of  Keys  on  the  keyboard  are  Indicated 
In  the  following  diagram. 


1=  1^.3  on4 


iN  ’ iAk. 


E+  ^  Y  X  «£ 

These  same  functions  are  referenced  In  the  examples 
and  Instructions  by  enclosing  tne  name  of  the  function 
on  tne  key  In  square  brackets  [  3. 

Example  1:  Find  The  straight  line  which  best  tits  the 
toi lowing  data: 

<1.1,  5.2),  <4.5,  12.6),  <8.0,  20.0), 

<10.0,  23.0),  <15.6,  34.0) 

Then  predict  y  wnen  x»20  and  predict  x  .hen  y*25. 

LoAO  “CVF"  pact?.  Into  the  41C  and  SIZE  027.  GT0 
"  CUF’  end  9°  Into  USER  mode.  This  puts  the  program 
counter  In  ROM  and  maxes  the  curve  fit  functions 
available  on  the  top  row  of  keys.  Pressing 
[INITIALIZE]  will  Initialize  the  program.  This  clears 
registers  R11  thru  R24  so  That  a  new  set  of  data  may 
be  entered.  In  this  example  the  5  data  points  will  be 
entered  using  the  [  !♦]  key.  key  In  each  pair  as 
x  ENTER!  y  and  push  [  E*J. 


Do: 

See : 

[INITIAL IZE] 

1 .0000 

1  .1  ENTEfif  5.2 

[  JO 

2.0000 

4.5  E NTERt  12.6 

[  !♦] 

3.0000 

8.0  E NTERt  20.0 

[ 

4.0000 

10.0  ENTER!  23.0 

L  ItJ 

5.0000 

15.6  ENTERt  34. 0 

[  !♦] 

6.0000 

Al  I  The  data  has  now  bean  entered  and  the  parameters 
♦or  tne  curve  will  be  computed  newt.  Since  In  this 
example  we  are  Interested  In  a  straight  line  we  xey  1 
fj-l)  and  push  [SOLVE  TYPE  j],  When  execution  stops 
the  values  a,  b,  and  r  are  available  In  the  stacx  as: 

Z:  r  and  are  also  stored  as  R08:  b 

Yi  a  H09t  a 

X:  b  RIO:  r 

♦or  this  example: 

Z:  r-0. 9990351 40. 

Y :  a*3. 499147270 
X;  e«l .972047542 

The  value  r  ranges  between  -I  and  *1  and  Is  a  measure 
of  how  well  tne  data  tits  the  given  curve  type.  Tne 
sign  ot  r  indicates  wnether  tne  data  Is  positively  or 
negatively  sxewed.  Tne  closer  r  Is  to  one  of  the 
extremes  tl  the  better  the  tit.  For  this  example  the 
line  has  positive  slope  and  the  fit  Is  extremely  good 
(all  sample  problems  seem  to  work  well). 

Having  computed  the  values  b  and  a  (these  remain 
stored  In  R09  4  R09  until  new  data  Is  Input)  we  can 
determine  new  points  along  the  line,  key  In  20  and 
Push  [  y  ]  to r  the  predicted  y-value.  y«42 .9400981 1 
wnen  x*2 0.  key  in  25  and  push  [  1  ]  for  the  predicted 
*-value,  x*l 0.90280649  when  y*25. 

COMPLETE  INSTRUCTIONS  FOR  'CVF " 

(Keyboard  Operation) 

t)  Key  GTO  ■  ,  SIZE  027  and  go  Into  USER  mode. 

The  keyboard  functions  Should  now  be  now  available  on 
the  top  row  of  keys. 

2)  Press  [INITIALIZE]  to  Initialize  the  program. 

This  step  clears  data  registers  Pit  thru  R24 
Inclusive.  These  registers  will  be  used  to  accumulate 
tne  oeta  for  all-  four  curve  types.  The  display  will 
snow  I . 


3' 


5)  key  1°  me  next  aata  pair  (x,y>  as  x  ENTE&t  y 
and  pusn  [  I +3-  Repeat  ml  s  step  tor  ell  data  pairs. 
The  display  will  stop  with  a  count  of  tne  numoer  of 
tne  next  data  pair  to  Pa  entered.  This  feature  maxes 
It  possIDIe  to  enter  only  tne  y-values  when  tne 
x-values  are  consecutive  Integers  which  start  counting 
from  1.  In  this  case  tne  display  provides  tne 
x-values  which  need  not  be  entered.  If  an  Improper 
data  pair  nas  Just  been  Input  eltn  the  [  E +3  *ey,  then 
Immediately  pressing  R/S  will  delete  tne  pair. 
Otherwise  an  Improoer  or  undeslred  data  pair  can  be 
deleted  by  re-entering  both  x  and  y  and  pressing 

C  i-3. 

4)  As  data  pairs  are  entered  It  Is  possible  tnat  some 
x  or  y  value  Is  negative  or  zero.  In  tnese  cases  only 
one  or  two  of  tne  four  curve  types  may  be  appl led  to 
tne  data.  Tne  tour  curve  types  and  their  respective 
equations  are  as  follows: 


Tvpe  J 

Name 

Eauat Ion 

1 

L 1  near 

y  •  b*x  t  a 

2 

Exponent lal 

y  *  a»ebx  <a>0) 

3 

Logar  1  rnmlc 

y  *  P*Ln(x)  t  a 

4 

Power  - 

y  •  a*xb  la>0> 

It  any  x-values  are  negative  or  zero  then  only  types  1 
4  2  are  feasible  Curves.  It  any  y-values  are  negative 
or  zero  tnan  only  types  1  &  3  are  feasible  curves.  If 
In  any  data  pair  both  x  and  y  are  negative  or  zero 
tnen  type  I  Is  tne  only  feasible  curve.  Tne  a 
coe'flclent  must  be  positive  tor  curve  types  2  and  4. 

51  After  all  data  pairs  have  been  Input  the  next  step 
Is  to  select  tne  desired  curve  type.  This  step  can  be 
ecctwp  l  I  shed  In  one  of  two  ways.  Under  either  option, 
tne  4 1 C  should  not  be  Interrupted  or  else  there  Is  a 
possibility  that  tne  data  registers  will  not  be 
returned  with  their  normal  contents. 

•)  To  fit  a  particular  curve  type,  hey  In  the 
number  1-4  for  that  type  and  press  [.SOLVE  TYPE  j3. 

Tne  stack  returns  wltns 

r  end  these  parameter*  R07:  J«curve  type 

Y:  a  remain  stored  In  R08:  b 

Xt  b  R09:  a 

RtO:  r 


Step  a)  may  be  repeated  at  any  time  for  any  of  the 
four  curve  types. 


b)  If  all  data  Input  Is  positive  than  pressing 
[SOLVE  8EST3  will  automatically  choose  the  curve  of 
Best  fit  according  to  tne  curve  type  with  lorpest 
eosolute  value  of  r.  In  this  case  the  stack  returns 
*  ( fh : 

Ti  r  and  these  parameters  *07:  J*c urve  type 

Z:  a  remain  stored  In  R08:  b 

y.  p  R09:  a 

X:  J«Dest  curve  type  RIO:  r 

6)  Predictions  for  new  *  or  y  values  may  be  made  only 
after  step  5)  has  been  completed.  Predictions  for  new 
values  are  based  on  the  settings  of  flags  PCS  and  P09 
which  are  automatically  set  during  tne  fit  process  In 
step  5).  The  status  of  flags  8  and  9  tor  the  four 
curve  types  are  as  follows. 


Flag  8 

9 

1 

L i near 

c  lear 

clear 

2 

Exponential 

set 

clear 

3 

Logarithmic 

clear 

set 

4 

Power 

set 

set 

In  aeneral  the  user  need  not  be  concerned  with  these 
flag  settings,  and  F08  and  E09  are  not  avallble  for 
other  use  and  must  not  Be  dlsturped.  To  predict  y 
given  x,  key  In  x  and  press  [  y  3*  To  predict  x  given 
y.  key  In  y  end  press  t  *  3*  In  both  cases  the 
predicted  value  Is  left  In  the  X-reg.lster. 

7)  Mew  date  may  be  added  or  deleted  at  any  time  via 
the  [  1*3  or  [  Z  -3  keys.  However,  step  5)  must  be 
performed  attar  updating  the  data  before  any  new 
predictions  can  be  made  using  step  6).  Tne  parameters 
•  and  b  are  automatically  destroyed  after  Input  c*  new 
bate. 


0!*LBL  *CVF* 
02  XEQ  e 
03  GTO  IND  06 
04*L8L  A 
05*LBL  01 
0e>  CF  10 
07*LBL  06 
08  STO  09 
09  XOY 

10  STO  08 

11  EREG  13 

12  FC?  10 

13  Z+ 

M  PS-*  10 

15  s- 

16  RDN 

17  RCL  08 
IS  ENTERt 

19  X>0? 

20  IN 

21  ST*  Z 

22  RCL  09 

23  X>0? 

24  LN 

25  ST*  Z 

26  XOY 

27  ZREG  19 

28  FC?  10 

29  2+ 

38  FS?  10 

31  E- 

32  Rt 

33  FS?  10 

34  CHS 

35  ST*  12 

36  Rt 

37  FS1’  10 
33  CHS 

39  ST*  II 

40  X<>  2 

41  SIGN 

42  ST*  L 

43  RCL  08 

44  RCL  09 

45  XO  L 

46  PTN 

47  RCL  08 

48  RCL  09 
4ft*LBL  a 
50  SF  10 


51  GTO  06 
52*LBL  8 
53*LBL  02 

54  CF  08 

55  CF  09 
5o  STO  07 
57  2 

53  X<Y? 

59  SF  09 

60  / 

61  FRC 

62  X=0? 

63  SF  08 

64  3 

65  ST*  07 

66  XEQ  IND  07 

67  RCL  17 

68  RCL  13 

69  RCL  15 

70  STO  89 

71  * 

72  RCL  18 

73  / 

74  - 

75  STO  10 

76  RCL  14 

77  RCL  13 

78  Xt2 

79  RCL  18 

80  / 

81  - 

82  STO  Z 

83  / 

84  STO  08 

85  RCL  13 

86  • 

87  ST-  09 
83  XOY 

89  RCL  16 

90  RCL  15 

91  XT2 

92  RCL  18 

93  ST/  09 

94  / 

95  - 

96  » 

97  SQRT 

98  ST/  10 

99  XEQ  IND  07 

100  8 


101  ST-  07 

102  RCL  10 

103  RCL  09 

104  FS7  08 

105  EtX 
186  STO  09 
167  RCL  08 
108  RTN 
109*LBL  10 

110  RCL  11 

111  XO  17 

112  STO  11 
1 13*LBL  13 

114  RCL  21 

115  XO  15 

116  STO  21 

117  RCL  22 

118  XO  16 

119  STO  22 
I20*LBL  09 
121  RTN 
122*LBL  11 

123  RCL  12 

124  XO  17 

125  STO  12 
126*LBL  14 

127  RCL  19 

128  XO  13 

129  STO  19 

130  RCL  20 

131  XO  14 

132  STO  20 

133  RTN 
134*LBL  12 

135  RCL  23 

136  XO  17 

137  STO  23 

138  XEQ  14 

139  GTO  13 
140*LBL  C 
141*LBL  83 

142  FS?  09 

143  LN 

144  RCL  08 

145  • 

146  RCL  09 

147  FS?  08 

148  LN 

149  ♦ 

150  FS?  08 


151  EtX 

152  RTN 
153*LBL  D 
154*LBl  84 
1.55  FS?  08 

156  LN 

157  PCL  09 

158  FS?  08 

159  LH 

160  - 

161  RCL  08 

162  / 

163  FS?  89 

164  EtX 

165  RTN 
16o*LBL  e 
167*LBL  @0 

168  CLRG 

169  SF  27 

170  E 

171  PTN 
172*LBL  E 
173*LBL  05 

174  . 

175  STO  25 

176  4 

177  STO  07 
178*LBL  07 

179  RCL  07 

180  XEQ  B 

181  RCL  25 

182  RCL  10 

183  OBS 

184  XOY? 

185  GTO  15 

186  STO  25 

187  RCL  07 

188  STO  26 
169*LBL  15 

190  BSE  07 

191  GTO  07 

192  RCL  26 

193  XEQ  02 
104  RCL  26 
195  .END. 
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